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The problem of declining 
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Leninsky prospect, 33, Moscow 117071, Russia 


Published evidence of amphibian declines within the territory of C.LS. and 
adjacent territories (formerly U.S.S.R.) are reviewed. Populations of more than 
half of all the species are subject to decline. Most of the recorded declines and 
extinctions are local; the main causes are anthropogenic factors, especially 
deforestation, destruction of water bodies, pollution and urbanization. Few 
species are expanding under anthropogenic influences. The history of the 
expansion of Rana ridibunda is briefly discussed, 


INTRODUCTION 


The study on amphibian ecology in the former U.S.S.R. has been conducted for 
several decades. The recent dismemberment of the U.S.S.R. has led to the formation of the 
Commonwealth of Independent States (C.1.S.) and few republics have not joined this. 


Here I summarize the published and some unpublished data on the phenomenon of 
dechning amphibian populations within this terntory. Analysing such information, the 
researcher faces several problems. How to distinguish between stable declines and 
temporary fluctuations in numbers? What are the extents of declines? Which conclusions 
on the declines were made on the basis of subjective estimations, and which on the basis 
of exact quantified data? Unfortunately, not all the papers reviewed contained the answers 
to these questions. However, a comparative analysis permits some conclusions on the 
population trends in different regions. In the analysis I have used puplications concerned 
with almost all the republics of the former U.S.S.R. Papers with data only on population 
number and lacking data on dynamics were not used. 

Generally, the population changes may be analysed on two time-scales: long-term and 
short-term. The first includes, conventionally, changes in geological and historical times: 
covering millions to hundreds of years. The second mcludes changes from a century to one 
year or less, and concerns fluctuations in population numbers. 
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LONG-TERM CHANGES 


One can say with certainty that global changes of climate have influenced amphibian 
numbers and distributions. A large proportion of contemporary Eurasian amphibian 
species already existed ın the late Pliocene. Glaciations and regressions of glaciers, 
expansions and reductions of forests and steppes during the last 600-700 thousand years 
had a great impact on the distribution and dynamics of amphibians (BoRKIN, 1984). For 
example, Quaternary remains of a toad related to Bufo raddei (now representative of the 
Mongolian fauna) were found in European Russia. Quaternary bones resembling those of 
Salamandrella keyserlingi: have been found c. 800 km SW from the species’ contemporary 
range (RATNIKOV, 1989). In addition, many bones of Quaternary tailless amphibians 
attributed to extinct species have been found in Russia. Thus, we can ascertain the 
extinctions of amphibian species within the territory of former U.S S.R. during the last few 
hundred thousand years. 


It is evident that more recent changes have also occurred. For example, changes have 
probably taken place dunng the last thousand years in the territory of Tatarstan 
(Garanin, 1989). During the cold periods the northern taiga species S. keyserlmgii 
occurred there and, in warm periods, Hyla arborea. Forest species, Triturus cristatus, Bufo 
bufo, and Rana temporaria, receded northwards due to forest destruction. In the V"-XIII"" 
centuries and later, the increase of agriculture may have caused the spreading northwards 
of the southern species Bombina bombina and Pelobates fuscus. Thus, long-term changes 
in climate and landscape may have influenced species in different ways, according to their 
specific ecological requirements. 


SHORT-TERM CHANGES 


POPULATION DECLINES 


Taxa 


From 13 species of Caudata inhabiting the former U.S.S.R., declines are documented 
in 11 (Table 1). The remaining two, Triturus dobrogicus and Hynobius turkestanicus are 
simply unexplored. From 27 anuran species, declines are documented in 15 (Table I). This 
probably reflects the better state of anuran populations compared to caudates, rather than 
the scarcity of information on some anuran species. Most reports concern the declines of 
widespread and numerous species, such as common toad, brown frogs, etc. The declines 
of endemic and relic species (O. fischeri, R. sibiricus, M. caucasica, T. vittatus, T. 
montandoni, T. alpestris, T. karelini, P. caucasicus, P syriacus) are probably local. 
Nevertheless, such declines may have severe consequences due to low total number and 
narrow ranges. 
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Time and regions 


Most data on declines are from the period 1970-1990. Basically, this reflects increasing 
interest in nature conservation at this time. At the same time, there was an increase in 
anthropogenic influences on amphibian populations. Earher dechnes ın the 1920s and 
1940s were connected mainly with the destruction of habıtats due to urbanization, 
industrialization, establishment of collective farms, and with the Second World War 
(BANNIKOV & IsAKOv, 1967; BESKROVNY & BURMENSKAYA, 1970). 


The most numerous declines have been registered in the European region (Table 1). 
This reflects not only the better exploration of this region, but probably the real situation, 
Reports from Western Siberia and the Far East are much less numerous, though these 
regions have been studied to a reasonable extent. 


Natural factors 


Natural factors (see legend of Table 1) are rarely reported as causes of amphibian 
declines. In these instances the main factor is probably natural community succession 
leading to eutrophication and overgrowth of the breeding ponds. These factors are 
indicated for four amphibian species, and may have led to extinctions of isolated 
populations especially in urban areas. 


Anthropogenic factors 


Anthropogenic factors probably play the main role in the recent declines (see Table 
I). Destruction of forests and other arboreal vegetation appears to be most widespread. This 
factor is indicated in 23 % of papers containing information on the causes of declines. This 
leads not only to destruction of terrestrial habitats, but also to the drying of breeding 
ponds and brooks. Deforestation was indicated as the cause of declines of 40 % of species 
studied, This is most harmful for the forest species such as newts and common toads. Pond 
drainage has been reported as a second main factor of amphibian dechnes (20 % of papers; 
indicated for 44% of species). Intensive use of artificial fertilizers and pesticides was 
reported as a factor of declines in 14 % of reports and for 40 % of species. This influences 
amphibians mainly by spoiling of water, frequenly caused by water pollution by cattle and 
industrial wastes (each reported in 11% of papers). Nevertheless, the second kind of 
pollution appears to be more harmful than the first: this was reported for 40 and 16 % of 
species studied, respectively. Other anthropogenic factors (see footnote to Table I) have 
been reported relatively rarely (in 3-6 Yo of papers) and concerned, as a rule, only 4 to 
13 *^ of species studied. 


Only urbanization, as a complex factor, being not frequently indicated, concerns 36 Yo 
of species. This has caused sharp dechnes of amphibians In the large cities, such as 
Moscow, Nizhny Novgorod and Ekaterinburg, amphibian numbers decreased from the 
periphery of city to the centre (BANNIKOV & ISAKOV, 1967; LEBEDINSKY, 1981; VERSHININ, 
1987; KUZMIN, 1989; UsHAKOv & BELOBORODOVA, 1989). B. viridis, R. temporaria, R. 
arvalis and. R. ridibunda are better adapted to hfe in urban areas than other amphibians, 
but under excessive urbamization they also have disappeared. The process of extinction 
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Table I - Amphibian declines m the territory of former U SSR 


Years —: unknown 


971 


Causes of declines - A anthropogenic factors (1 destruction of forests and other arboreal vegetation, 2 destruction of hiding places, 3 

streambank damage by cattle, 4 intensive cattle pasture, 5 intensive use of artificial fertilizers and pesticides in agriculture, 6 use of pesticides, 
7 use of fertilizers, 8 removal of the rice fields, 9 earthwork, 10 pond drainage, 11 pond destruction, 12 pond clearing and building of 
embankments, 13 water pollution by cattle; 14 industnal pollution of water, 15 pollution of water by domestic wastes, 16 transportation of 
logs by heavy traffic, 17 overflooding, 18. pollution and drying of streams, 19. trailing of the cut trees along the streams, 20 river bank clearing 
and building of embankments, 21 introduction of the fish Percottus glehni, 22 introduction of Rana ridibunda, 23 urbanization, 24. collecting 
for commercial aims, 25 collecting for educational aims, 26: collecting for scientific aims, 27 fishing, 28 intensive recreation), N natural 
factors (1. mudding of ponds, 2 partial drying of ponds, 3 increase of water eutrophication, 4 overgrowth and shallowing of ponds, 5 


probable increase of temperature and decrease of humidity), — unknown 


Sources of information. - 1-63 numbers of references in “Literature cited", SK personal unpublished data, RK personal communication of R. 


A. Kunvxm 


Species Regions Years 


Salamandrella keyserlngui 
Onychodactylus fischert 
Ranodon sibiricus 


|Salamandra salamandra 
Mertensiella caucasica 


Triturus vulgaris 


Triturus vittatus 
Triturus montandoni 


Triturus alpesins 
Triturus karelim 


Triturus cristatus 


Siberia Upper Angara River 

Far East 

Kazakhstan Upper Cherkassai River 
Kazakhstan Dzhungarian Alatau 
Ukraintan Carpathians 

Georgia 

Georgia 

Moscow 

Moscow Province: Glubokoe Lake 
Volga-Kama region 

Lower Volgi 
Ukraiman Carpathians 
Azerbaijan 

North Caucasus 

Georgia. 

Ukrainian Carpathians 

Skobelevskie Beskidy, Lvov 

Ukrainian Carpathians and Skobelevskie Beskidy, Lvov 
Chechnya 

Azerbaijan 

Moscow 

Moscow Province: Glubokoe Lake 

Vniga-nama District 

Delta of Don 

Ukraimen Carpathians 


1970s 
1960-1970s 


1980s 
1920-1980s 
1973-1990 


1973-1988. 


1960-1980s 


10-15 years 
1948-1984 
10-15 years 


1980s 
1973-1990 


1920-1945 


Causes of dechnes 


A2, ALO 
Ai 


A26 
A3, AL3, A27 
A1, A24, A25 


A19 

A11, AU2, AM, A23 
A21 

Al 

AS 

A6, A10, A14, AIS 
AS, ALO 


A7, ALO, A13, NI, N2, N3 
A10, A13, A14 


A10 

A10, A11, A14, A23, N3, N4 
A21 

Al 


Al 
A6, A10, A14, ALS 


Sources of 
information 


(O ZE SALATY 
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Table I. - Continuation 


Species 


Years 


Causes of declines. 


Sources of 
1nformation 


Bombina bombina 


Pelodytes caucasicus 


Pelobates fuscus 


Pelobates syriacus 


Bufo bufo 


Bufo viridis 


Hyla arborea 


Hyla japonica 
Rana temporaria 


Rana arvalis 


Rana macrocnemis 
Rana asiatica 
Rana lessonae | esculenta 


Rana ridibunda 


Moscow 
Volga-Kama region 
Severny Donets 

Lower Volga 
Ukraiman Polesje 
North Caucasus. 
Chechnya 

Georgia. 

Moscow 

Moscow Province 
Lower Volga 

Severny Donets 
Steppe on Dnepr 
Georgia 

Armenia 

Moscow 

Voronezh 

Volga-Kama region 
Novosibirsk 

Altar Mountains 
Baikal region 

Steppe on Dnepr and Dnestr Ravers 
Moscow 

Severny Donets 

Lower Volga 

Tbilisi 

Steppe on Daepr 
Ukrauman Carpathians 
Sibera Zea River 
Moscow 

Moscow Province 
Moscow 

Moscow Province 
Serveny Donets 
Volga-Kama region 
Lower Volga 
Novosibirsk 

Alta Mountains 
Turkmenistan. Kopetdag Mountains 
Kazakhstan Kapchaga: District. 
Moscow 

Ukrainian Polesje 
Moscow 

Lower Volga 
Ukrainian Polesje 
Kyzeyzstan Chu River 


1920-1980s 


1980-1986 
1973-1988 


1922-1966 


1973-1988 
1980-1986 


1922-1966 
1950-1970 
1939-1969 
1980s. 

1960-1970 
1922-1980 


1980-1986 
1973-1988 


1922-1980 


1922-19805 


1980-1986 
1953-1963 
1973-1988 
1939-1969 
1980s 


1960s-1970s 
1920-1980 


1920-1980 
1973-1988 


A10, ATI, A23 
Al 

A13 

AS 

Alo 

Al, A9, A18 
AIR 

Als 

Ali, A23 

A28 

AS 

Aa 

Al4 

A10, A13, A14 


All, A23 

Al 

Al 

A22 

Al, A4 

Al, AS 

A10, All, Al4, A23 


All, A14, A23, NA 
A6, AT 

All, Al4, A23, N4 
A6, AT 

A4 

NS 

AS 

A22 

al 

A17 

ALI, A14, A23, N3, N4 
AIO 

Alt, A1, A20 


NIZAN 


Lu 
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starts from the fragmentation of a population by residential districts and main roads. 
Then, as a result of isolation, susceptibility to anthropogenic and natural influences 
(inbreeding, droughts, frosts, pollution, etc.) is increased. After the last breeding centres 
have been destroyed, the animals may breed for a some time in shallow puddles. Finally, 
the population becomes extinct after the last adults die. Population declines may occur 
even if some ponds remain, if they have been cleared and concreted. The latter make the 
shores unsuitable for most amphibians. 


The influence of reservoirs is complex. Commonly these did not lead to sharp changes 
in amphibian species composition Some species (mainly terrestrial) may decrease in 
number, but some time later (up to 10 years) they can recover (KALETSKAYA, 1953; 
ILYASHENKO, 1989; SmiRNovA & EGoROv, 1985, DERKACH et al, 1989; Usnakov & 
PISARENKO, 1989). In the Carpathian Mountains, the construction of reservoirs permitted 
some lowland species to enter the mountains, such as T. vulgaris, T. cristatus, R. ridibunda, 
R. lessonae/esculenta (POLUSHINA, 1977) 


Extent 


The extent of amphibian declines varies among the species and is determined by 
different causes. Local extinction, as a rule, 1s caused by a complex of anthropogenic 
factors. These situations were indicated for all the species listed in Table 1, with a few 
exceptions: S. keyserlingu, T. karelini, H japonica, and R. macrocnemis. Local extinctions 
are most frequent in European region, reflecting the greater extent to which it has been 
studied. Deforestation 1s the most frequent key factor in local extinctions (POLUSHINA, 
1977; GaRANIN, 1983). However, in a historical perspective, this may have more “global” 
consequences for species (change of geographical ranges, etc.). Urbanization leads to local 
declines. However, the rate of these declines is species-specific. In general, forest species 
tended to decline and become extinct more rapidly than open-area species. 


Some factors are reported to cause declmes but not extinction For example, 
introduction of the fish Percottus glehni into some ponds in the Moscow Province led to 
local declines of T vulgaris and T. cristatus to less than 10 * of their previous abundance 
(MANTEIFEL et al , 1991) Intensive cattle pasture led to marked declines in B. bombina and 
R. arvalis numbers in different habitats of Severny Donets River basin (European Russia) 
(GoGoLEVA, 1987). 


Some factors have had complex negative influences. For example, felling of trees and 
their trailing along the moutain streams led to almost total extinction of some Georgian 
micropopulations of M. caucasica (personal observations). On the other hand, on the 
Carpathian Mountains timber transportation by heavy traffic leads to the formation of 
deep ruts in the roads, creating suitable conditions for newt breeding. The newts are 
attracted by newly established water bodies and breed there. This led to the killing of T. 
montandoni and T. alpestris (mainly eggs and larvae) by traffic and drying As a result, the 
population declined markedly (TARAszCzUK, 1985). Although overall amphibian mortality 
on the roads may be high, its influence on population dechnes ıs unclear (GANEEV et al, 
1985; RyZHEVICH, 1989). 
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FLUCTUATIONS IN NUMBERS 


Changes in population sizes have been documented in several regions of the former 
U.S.S.R. Fluctuations caused by anthropogenic factors were briefly noted above. 
Fluctuations of the numbers of R temporaria and R arvalis are caused by periodic 
droughts and frosts (SERGEEV & VETSHEVA, 1942; BANNIKOV, 1948; KALETSKAYA, 1953). 
After droughts marked reductions ın the numbers of brown frogs occur, caused by 
breeding ponds drying up. Afterwards frog numbers recover due to successful breeding in 
renewed ponds. Fall im population size is also caused by high mortality in hibernacula 
during frosty winters with little snow. Different species show different reactions to both 
factors. R. temporaria is less tolerant of drought than the more southerly R arvalis. The 
latter, however, is less tolerant of frosts due to its exclusively terrestrial hibernation. Green 
frogs hving in permanent waters express higher tolerance to both factors. Monitoring of 
amphibian populations in Volga-Kama region has shown wide annual fluctuations of both 
specific and total amphibian densities (sometimes by 20-30 times) against the background 
of the total decline (fig. 1). In other cases, the fluctuations are not accompanied by this 
trend (fig. 2). 


POPULATION INCREASE AND DISPERSAL 


Extensions of geographical ranges and population increases may occur not only in 
geological time, but also during the short term. For example, in Belorussia the increase of 
P. fuscus, B. calamita and H. arborea probably took place in the XX'^ century 
(SAPOZHENKOV, 1961). Its causes are still unknown. In Moscow Province the increase in 
number and the dispersal of southern species (B. bombina, P fuscus, B. viridis, R. arvalis) 
occurred in the 1920-1940s, whereas the northern species either reduced their numbers 
(B. bufo), or remained almost unchanged (R. temporaria) (BANNIKOV,1955). As in B. bufo, 
B. viridis and R. arvalis, this tendency was observed at least up to the 1980s (per- 
sonal observations). This ıs probably related to the general warming of the regional 
climate. 


However, population increases and dispersals are basically related to anthropogenic 
factors. In Moscow Province ploughing up the water meadows led to a local increase of 
P. fuscus (GORBUNOV, 1989). Tree-felling and country-road building in forests resulted in 
the formation of small artificial pond systems and promoted the increase and local 
dispersal of S. keyserlingii, P. fuscus, B. bufo, B viridis, R. temporaria and R. arvalis 
(PoLUSHINA, 1977; PIKULIK, 1985; KurENKOv, 1990; ISHCHENKO, personal communica- 
tion). These were documented in Karelia, Ural, Belorussia and Carpathians. The creation 
of artificial water bodies (fishponds, channels, sedimentation reservoirs, etc.) has promoted 
population increases in S. keyserlingii, T. vulgaris, T. vittatus, B. bombina, P. fuscus, B. 
bufo, H. arborea, R. arvalis, R. temporaria, R. ridibunda, and R. lessonaejesculenta 
(ToeoRKOVA, 1977; KuBANTSEV & ZHUKOvA, 1981, KiREEv, 1983; Tuntyev et al., 1986; 
GoGoLEVA, 1987; TARASZCZUK, 1987; KuTENKOV, 1990; personal observations). These 
events were observed in Central and Southern Russia, Kalmykia, Karelia, Middle Ural, 
Northern Caucasus, forest and steppe zones of the Ukraine. 
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Fig.l. — Annual fluctuations in amphibian numbers in a plot of Volga-Kama region, Russia (from 
Garanin, 1983) 
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Fig2 Annual fluctuations of different amphibian species on lakeshores of the Marii El, Russia 
(AsTRADAMOV & ALYSHEVA, 1979) 1: Rana arvalis; 2: Rana esculentajlessonae; 3 Rana ridibunda, 
4: Bombina bombina; 5: total number. 
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There are some examples of deliberate introductions of Anura by man. Breeding B. 
viridis were found m 1984 in Novosibirsk City — at 650 km from the range margin of this 
species (ZOLOTARENKO, 1985). R. nigromaculata tadpoles were imported to Turkmenistan 
from China together with herbivorous fry fishes about 30 years ago. The frog was 
successfully acchmatized in the Kara-Kum Channel (ArAEv & ATAEVA, 1981). 


The most marked expansions are shown by R ridibunda. Probably, between 1903 and 
1939 this species naturally penetrated the Lake Balkhash basin (Kazakhstan) from the 
River Chu valley (Kyrgyzstan) (KonELov, 1953). Between 1964 and 1970 the species 
extended eastwards: into the surroundings of Uch-Aral Village (Alakul Hollow, Kazakh- 
Stan) (GRAcHEV, 1971). Subsequent dispersal of the species was conditioned by anthro- 
pogenic factors: in the European steppe and desert regions, by land-reclamation; in 
Siberia, by thermal pollution of the environment (pouring out of warm waters into the 
permanent reservoirs). In the 1960s, the frog was introduced with fry fishes to Issyk-Kul 
Lake from River Chu valley, Kyrgyzstan, and started to displace local Rana asiatica. In 
1969, tadpoles were imported with fry fishes from Krasnodar (Southern Russia) into the 
city of Verkhny Tagi! (Ural); since 1976, the population has expanded into neighbouring 
rivers (ToPORKOvA, 1977, 1978). Introductions to other Urahan cities (Ekaterinburg in 
1977 and Chelyabinsk in 1981) led to new populations being established (VERSHININ, 1990). 
In 1970, the species was first recorded in the city of Gorno-Altaisk (Altai Mountains, 
Eastern Siberia), where 1t was introduced from the Osh Province (Kyrgyzstan) with fishes. 
Since that time, a stable population of R. ridibunda has been established, which has 
displaced local B. bufo and R arvalis at some sites (YAKOVLEV, 1990). At the same time 
R. ridibunda was introduced into ponds in Yakutsk City (BELIMOV & SEDALISHCHEV, 1980) 
Introductions in Kazakhstan (cities of Karaganda, Pavlodar and Ust-Kamenogorsk) were 
probably related to the release of frogs from local universities and institutes (PRus & 
SMOLYANINOVA, 1989) 


PERSPECTIVES 


Quantitative data on declining amphibian populations in the former U.S.S.R. are not 
numerous. Nevertheless, existing records show declines to be widespread. Anthropogenic 
factors play the main role in this. Inexplicable declines, or extensive short-term declines 
under natural factors, have not been registered here. The increase and dispersal of several 
Species under anthropogenic influences have taken place against a general background of 
1mpoverishment of regional amphibian assemblages "Perestroika" and the dismember- 
ment of the U.S S.R. have led to economic and political chaos. The latter may result in 
both the retardation of environmental destruction due to the closing of factories, and in 
non-controlled destruction of nature in other sites due to violation of laws The latter may 
already be occurring, e.g. ın an unprecedented trade in amphibians, including protected 
species, 

In 1992, a C.LS. Regional Group was established within the Declining Amphibian 
Populations Task Force of LU C N This Group consists of amphibian biologists working 
in 10 Sub-Regional Groups. We look forward to consolidating our studies on amphibian 
declines within the territory of the former U.S.S.R. 
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